INTRODUCTON
The performance of a crop variety is the resultant effect of its genotype and the environment in which it is grown. The term genotype-environment (GE) interaction is used to indicate inconsistency in the performance of genotypes or a change in the magnitude of the difference between genotypes under a range of environments. GE interactions are of major importance to the plant breeder in developing improved cultivars (Asuman et al., 2010; Elsiddig et al., 2003; Park,1987) . The influence of GE interactions on crops when tested over a range of environments was well recognized by the early pioneers of crop science such as Johannsen. He stated "that genes are not responsible for personal endowments of an individual, the environment also has part to play in determining the life situation." (Thurling, and Vijendra Das, 1979; Vijendra Das, 2000) . Hence, any breeding programme aiming at increasing yield should consider association between yield and its attributes through estimation of influence of environmental factors on the expression of some key characters, as indicated by environmental variances as compared to its genotypic variances which help a great deal in formulating selection indices to aid plant breeders operate selection programmes efficiently.
Of all crop species, leguminous plants are found throughout the world ,but the greatest diversity have been known to occur in the tropic and sub-tropical ecology , with thousands of promising species awaiting research and study. Norman et al.(1995) , reported that of all edible legumes, Phaseolus vulgaris L . have the widest geographical distribution and an important food source worldwide. The green immature pods of some varieties may be cooked and eaten as vegetable while the seeds of other varieties are harvested at a later growth stage and consumed for their high protein content ( Adesoye and Ojobo, 2012 ; Salehi et al., 2008) , while the leaf is occasionally used as vegetable and the straw as fodder. Consumption of P. vulgaris has been linked to several health benefits such as reduction of cholesterol level (Rosa et al., 1998) , reduction of coronary heart diseases (Anderson et al., 1998; Bazzano et al., 2001) , favourable effects against cancer (Hangen and Bennick, 2002) , decreasing diabetes and obesity (Geil and Anderson, 1994) and high antioxidant capacity (Heimler et al., 2005) . However, the consumption of P. vulgaris is limited due to the presence of certain anti-nutritional components such as phytic acid, flatulence factors, saponins, lectins and the need for prolonged cooking (Lyimo et al., 1992) . Phaseolus vulgaris L. present an opportunity to plant breeder to explore the available genetic resources locked in the diversity and variability available in our land races to develop adaptable cultivar that would be among elite crop varieties suitable for wider cultivation and acceptability for its nutritive and organoleptic values (Sadeghi et al., 2011) . This existing genetic diversity makes them a valuable resource and potential donors of genes for breeding purposes, diversification of production, developing new farming systems and generates the much needing baseline data to guide selection of parental lines and design of breeding scheme (Soleri and Smith 1995; Jing et al., 2010) . It is essential to know the relationship between yield and its component traits and how these characters are associated in their interaction under a wide range of environment (Assady et al., 2005) .
Studies have showed that major production constraint to common bean in growing areas are diseases and pests, especially fungal pathogens, drought, heat, P and N deficiency and use of traditional landrace varieties, average yield from farmers field are very low as compared to the 729kg/ha in 2008 of estimated average world yield (Hala et al., 2011; Beebe et al., 2011a; Wortmann et al., 1998) . Common bean ( phaseolus vulgaris L) research in terms of crop improvement is still at it lowest level in Nigeria. In order to incorporate the desired characters in a cultivar, the breeder has to consider the performance of these characters with respect to environmental interaction and test the genotypes accordingly at more than one location to study their stability for these desired characters. The present study objective was initiated to bridge the existing gaps in literature of common bean research and aimed at studying G x E interactions of nine potentially promising common beans germplasm evaluated under a range of contrasting agro ecological zone.
MATERIALS AND METHODS
A total of nine landraces of P. vulgaris L were collected accros two nearby farming location of Mangu Local Government Areas (LGA) on long.9° 29′ N, lat. 9° 08′ E. altitude 1134m (Bakin wake, Kwakil, Jan wake,Ngogot,Dan gora) and Bokkos Local Government Areas (LGA) on long.9° 17′ N, 8° 59′ E. altitude 1334m (Chanlet, Dan baga, Ambul-1,Ambul-2), of Plateau State, all within the mid-altitude agroecological zone. The seeds were cleaned of debris, stones, shafts and straws and subjected to floatation process in which 2kg of cleaned seeds were added to a transparent bowl containing 10 litres of distilled water. The seeds were separated based on density profile of the seeds. Healthy and viable seeds settled towards the bottom of the beaker while damaged insect perforated seeds and other light weight impurities found floating was discarded. Seed recovery was done using the aluminum screening mesh size bowl to separate and discard the liquid portion. The seeds were spread on nine separate laboratory trays for each accession type and left to dry under the ambient room temperature (tempering) for 2days.
The experiments was conducted during 2012 wet cropping seasons at the experimental, teaching and research farm of the University of Agriculture, Makurdi ( 07:41oN, 08:37E, Altitude 106.4m) and at the teaching and research field of the Forestry Research Institute of Nigeria (FRIN), Federal College of Forestry, Jos Plateau State ( 09°56'N, 08°53'E altitude of 1,217M) within the Southern and Northern Guinea Savanna ecological zone of Nigeria (Kowal and Knabe, 1972) . A Randomized Complete Block Design (RCBD) with three block and nine genotypes were used.The land preparationwere carried out manually and began by clearing the plot of land previously under fallow at the various experimental locations. The experimental gross plot size of 140.4m 2 (23.4m x 6m) were used. The required areas were marked out and made into nine subplot of bed raised about 25cm from the ground using a hoe, and measured 1.8m long and 1.2m wide in each block. 0.6m spaced boarders were maintained for each subplot per block respectively. The seeds were treated with a fungicide Apron-plus as recommended by ICS-Nigeria (2010) , at recommended rate and sown on the 1 st May 2012 at the Jos experimental plot and on the 5 th June at the Makurdi experimental plot respectively. Four seeds were sown per planting hole at spacing of 45cm x 60cm and plan were thinned to one plant per stand after germination at 2WAS (Weeks After Sowing) and gave a total of 12 plant stand per plot of 3 rows of 4 plant per row and a total of 55,555.55 plant population per ha respectively. NPK 15-15-15 inorganic fertilizer were applied at the rate of 100kg/ha as a starter dose to the crop at the determined quantity of 0.13g per plot , at 2WAS after thinning operation while single super phosphate (18 % P 2 0 5 ), were applied at the rate of 30kg/ha according to ICSNigeria (2010) , at the determined quantity of 36g per plot, according to Avav and Ayuba (2006) , at the 4,6 and 8 WAS respectively. The Insect pests were controlled by the combined application of insecticides: ( Cypermethrin plus Dimethoate ) Best Action and ( Lamda cyhalothrine 25 EC ) Karate 2.5 EC, at the recommended application rates of 1 L /ha, using 75 mL in 15-L knapsack sprayer and 0.8 L/ha , using 40 mL in 15 -L knapsack sprayer respectively according to Avav and Ayuba (2006) , which started at 2WAS and were continued at weekly interval from the sixth week after sowing until harvest. Adequate farm sanitation was maintained by manual weeding regularly at two, four and six weeks interval, using a hoe and complemented by hand pulling as the weeds appeared until the crops were harvested respectively.
Data collection and analysis
To eliminate the border effect between the plots, observations were recorded on five (5) randomly selected plants per plots and evaluated on the basis of morpho-agronomic traits as described and Data analysis were carried out using Genstat 7.1 version (2003) and SPSS, version 16.0 (2007).
1. Germination count (GC): This was determined after twelve days of sowing, number of seedlings that emerged in each plot were counted and recorded. 2. Plant Height (PHT) : This was obtained by measuring the heights of five sampled plants in each sub plot from the base of the plant to the terminal point using a ruler. All the measurements from the sampled plants were added together and divided by the total number of plants. This was expressed as the mean plant height in centimeter (cm). 3. Plant Stem Girth (PSG): This was determined by wounding a thread round the plant and placing the thread on a graduated meter rule to take the reading and obtain the circumference. All measurement were added together and divided by the total number of plants measured and recorded in centimeter (cm). 4. Number of leaves per plant (NOL): This was done by counting and adding together the number of leaves on the sampled plants and divided by the total number of plant. This was determined at intervals of two weeks from the date of sowing to the time of attaining 50% flowering. 5. Number of primary branches (NOB): The number of primary branches was obtained by counting all the primary branches arising from the main stem on every sampled plant. All the counts were added together and divided by the number of plant sampled and expressed in numbers. 6. Days to first flowering (DFF): This was determined by counting the days from sowing to when one flower opened in each subplot. 7. Days to fist pod maturity (DFPM): This was determined by counting the number of days from sowing to when the first pod attains full physiological maturity. 8. Days to 50% flowering (D50%F): This was determine by counting the number of days from sowing to when half of the plant population per sub plant had flowered. 9. Plant Height at 50% flowering (PHT@50%): This was obtained by measuring the height of sampled plants in each sub plot, when 50% of the plant has flowered, the measurement was carried out from the base of the plant to the terminal point using a ruler. The values obtained were added together and divided by the total number of plants and expressed as the mean plant height in centimeter (cm). 10. Number of Pod Produce per Plants (NOP): This was determined by counting and adding all together the number of pods on each sampled plant and dividing by the total number of plant. 11. Pod length (PDLGHT): This was determined by adding together the length of ten (10) randomly selected pod from the harvested sampled plant and divided by the total number of pods. The measurement was made with centimeter using a meter rule. 12. Pod diameter (PDDDIA): This was determined by adding together the width of ten (10) randomly selected pods from the harvested sampled plant and dividing by the total number of pods. The measurement was made in centimeter using a meter rule. 13. Seed length (SDLGHT): This was determined by adding together the length of ten (10) randomly selected seeds from the harvested sampled plants and divided by the total number of seeds. The measurement was made in centimeter using a micro-meter screed gauge. 14. Seed Diameter (SDDIA):This was determined by adding together the width of ten (10) randomly selected seeds from the harvested sampled plants and divided by the total number of seeds. The measurement was made in centimeter using a micrometer screw gauge. 15. Number of Seed Per Pod (SDNOP) : This was determined by adding together the number of seed of ten (10) pod randomly selected from pod harvested from sampled plants and divided by the total number of pod express in numbers. 16. 100 Seed weight (100-SDWT): This was determined by measuring the weight of 100 seeds harvested from the sampled plants per plot in randomized procedure and expressed in grams (g). 
RESULTS

Genotype and environment (location) interaction.
The Genotype and environment (location) interaction results are presented in Table 1 . In this study, the combined analysis of variance (ANOVA) revealed that a High significant variation was present among the genotypes except for plant collar girth. Leaf count, days after sowing to 50% flowering, plant height at 50% flowering, pod diameter and seed length showed no significant difference for location. The genotype and location interaction exhibited high significance for all the characters except collar girth, days to first pod maturity, pod diameter, seed length, number of plant count at harvest, 100 seed weight and weight of dry matter respectively. The result suggests that the genotypes interacted considerably with the location in the expression of the characters and behaved differently under varying environment. 
Mean range Variation
In the present study the accessions exhibited considerable amount of variation in the characters evaluated. The mean range of variation reflects the extent of phenotypic variability in respect of the characters, includes genotypic, environmental and genotype environmental interaction components. The genotypes exhibited considerable amount of variation for the twenty one characters studied , out of that, nine characters such as days to first pod maturity, branch count per plant, collar girth per plant, pod diameter per plant , pod length per plant, seed length per pod, seed diameter per pod , seed count per pod and hundred (100)seed weight . The high range of values indicated the good scope for selection of suitable basic material for breeders for further crop improvement ( Table 2 ). The exhibited significant differences for the different traits among the tested genotypes were mostly due to genetic factors rather than environmental ones as indicated by the moderately relative genetic variances with a very low environmental variance (Table 2) .
Phenotypic and genotypic coefficient of variability and genetic advance.
Generally, the phenotypic variance was higher than genotypic variance with a low environmental variance. however, low but with moderately high for days to 50% flowering , days to first pod maturity environmental variances. However, the phenotypic coefficient of variability and genotypic coefficient of variability were generally moderate for leaf count, plant height at 50% flowering, pod count, seed diameter, seed yield and dry matter weight. Heritability (broad sense) was generally high for all traits studied. The genetic advance estimate values were moderately high for some traits except for plant height, days to 50% flowering, days to first pod maturity and pod diameter.
DISCUSSION
The success of any crop improvement programme depends on an understanding of the nature and degree of interaction played by the genotype with environment on the characters being selected. The exhibited variation in a trait is specified by the phenotypic variance, which includes genetic and environmental components and by a genotype and environment interaction. A fundamental limitation for plant breeders is to determine to what degree or extent the desired traits are heritable and to what extent they are influenced by the environment. This is because selection of desirable genotypes, and consequently plant improvement, will not be possible without genetic variation (Elsiddig et al., 2003) . The mean squares for genotype x location were highly significant for some of the characters studied (Table 1) . These highly significant differences for the different traits among the tested genotypes were mostly due to genetic factors rather than environmental ones as indicated by the high genetic variances (Table 2 ). This implies that the different genotypes will not be consistent in their performance in different environments. These results indicate the importance of GE interactions in determining the expression of these characters, and, moreover, they indicate that selection for a desired genotype is to be made after it is thoroughly tested for more than one year at more than one location (Withanage, 2005; Chattopadhyay et al., 2001; Kulkarni and Birari,1999; Lopes et al., 2000) .
The study revealed the phenotypic variance value to be higher than the genotypic variance with low environmental variance (Table 2 ). This indicates that environmental influences were low compared to genetic factors in the variability observed indicating that the traits have broad genetic base. High heritability coupled with high genetic advance indicates the predominance of additive gene effects, which is the key factor for any selection programme to achieve better results (Panse, 1957; Vange and Ojo, 1997) .
CONCLUSION
The following conclusions can be drawn based on the results finding of this study:-1 The common bean plant is highly sensitive to environmental factors as indicated by the high significant variation present among the test materials. Therefore selection for a desired common bean genotype is to be made after it is thoroughly tested for more than one year at more than one location. 2 There exist a high levels of genetic variability for the traits under study in the tested material and such genetic variability is very crucial exploitable resource for yield and quality crop improvement programmes. 3 The high heritability values in addition to some high genetic advance values indicates the possible predominance of additive gene effects ( Panse,1957; Vange and Ojo,1997) . 
